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5 This invention relates to a patient garment comprising a front piece and a 
back piece. 

BACKGROUND TO THE INVENTION 

10 In most longer operations it is common for hypothermia, i.e. the body 
temperature is below 36 °C, to occur. Complications of hypothermia are 
decreased cardiac activity, arrhythmias, impaired blood coagulation, cardiac 
infarction, respiratory problems, stroke, haemorrhage and tremor. When 
normal temperature-regulating functions are inhibited the patient becomes 

15 dependent on the ambient temperature. In acute hypothermia there is 



in order to prevent further heat loss. If the vasoconstriction is prolonged, 
anaemia arises in the tissues. A compensating mechanism, known as the 
Lewis phenomenon, allows periodical vasoconstriction in order to provide 
20 the skin and external parts with oxygen. This mechanism is impeded if the 
temperature continues to fall. 

It has been found that hypothermia can be prevented by warming the surface 
parts of the body by means of warm-air blankets. Such blankets have been 
25 found to be the best commercially available alternative for maintaining the 
patient's body temperature during surgical operations. 

It has also been found that it is advantageous to warm the surface parts of 
the body both before and after an operation. 

30 

There are today no warm-air blankets which are intended to be used before, 
during and after an operation, but instead different warming systems are 
used. The different warming systems are left in the same place while the 
patient is being moved between the ward and operating theatre. The patient 
35 is often naked or inadequately covered under the blankets, which means that 
movements between the wards and the operating theatre, during which the 
patient can be seen by the general public, can constitute a slight to the 
patient's dignity. 
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It is the object of this invention to produce a warming device for patients 
which can be used both before, during and after a surgical operation and 
which covers the patient during movements between the wards and the 
operating theatre. 

SUMMARY OF THE INVENTION 

This object is achieved by means of a patient garment comprising a front 
piece and a back piece, characterized in that the front piece is wholly or 
partially made up of an outer layer of a material with litde air permeability 
and an inner layer of a material with a significantly higher air permeability 
than the outer layer, which extends over at least part of the outer layer and is 
attached to the latter in such a way that a space is formed between the outer 
and inner layer, and that at least one inlet connectable to a source of warm 
air is located on the front piece of the garment and leads to the space 
between the inner and outer layer. 

In a preferred embodiment the front and back pieces are detachably and 
reclosably connected with each other, at least in the area from the shoulder 
parts to the end of the sleeve, and the front piece comprises openable parts to 
allow access to the area for the operation. In a first variant the garment is 
designed as a coat, the front piece has a central slit which extends from the 
bottom end of the coat to the breast part thereof, and the parts of the front 
piece which extend along the edges of the slit are connected with each other 
by means of a detachable and reclosable connection. The coat has an 
openable back. In a second variant the garment is designed as a pyjama with 
a top part and a trouser part, and the front piece of the top part is connected 
with the back part by means of a detachable and reclosable connection, at 
least along the sides from the lower end of the top part to the breast part 
thereof. The back piece and the inner layer of the front piece are preferably 
made of an air-permeable non-woven material and the outer layer of the 
front piece is preferably made of a plastic film. The inner layer can 
advantageously extend over the whole of the outer layer and be laminated to 
the outer layer within the marginal area of the openable parts of the front 
piece. Furthermore, the detachable and reclosable connections which 
connect parts of the garment with each other are made up of mechanical 
connections, preferably so-called velcro connections. 
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LIST OF FIGURES 

The invention will now be described with reference to appended figures, of 
5 which; 

Fig. 1 shows a schematic front view of a patient garment according to a first 
embodiment of the invention, 

10 Fig. 2 shows a view of the same kind as Figure 1 of a patient garment 
according to a second embodiment of the invention, 

Fig. 3 shows a section along the line 111-111 in Figure 1, and 

15 Fig. 4 and 5 show views of the same kind as Figure 1 of a patient garment 
according to further embodiments of the invention. 

DESCRIPTION OF EMBODIMENTS 

2 0 The patient garment shown in Figures 1 and 3 is designed as a coat with a 
front piece 1 and a back piece 2. The front piece comprises an outer layer 3 
of a material with little or no air permeability and an inner layer 4 of a 
material with significantly higher air permeability than the outer layer. 
Furthermore, the front piece has a central slit 5 which extends from the 

25 bottom end of the front piece to level with the breast part. The parts of the 
front piece lying on either side of the slit are connected with each other in an 
overlapping manner by means of a detachable and reclosable connection, 
preferably a mechanical connection of the velcro type, i.e. a connection with 
a male element 6, which contains a number of protruding hook members, 

30 and a female element 7, which contains a number of loops or the like, in 
which the hook members engage when the elements are brought together. 
The inner layer 4 is connected with the outer layer 3 by means of a sparse 
pattern of adhesion or weld points over the greater part of the front piece. 
Furthermore, an air inlet 8,9 is attached to the front piece in each shoulder 

35 part, which inlet emerges between the inner and outer layer. The inlets 
which are not being used are closed in a suitable manner, e.g. the inlets can 
be made up of tubular bodies which are folded and sealed with adhesive 
patches or provided with simple paper or plastic seals. The inner and outer 
layer are hermetically connected with each other along the periphery of the 
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front piece and along a line 10, which extends at some distance from the slit 
5, and a line 1 1 around the neckband. Air which is introduced through either 
of the inlets 8 or 9 thus only has access to the space between the inner and 
outer layer in the area where these layers are connected with each other by 
5 means of a sparse pattern of adhesion or weld points. 

The back piece 2 is preferably divided into two parts in order to make it easy 
to put the coat on and the two parts 12, 13 are held together by a detachable 
and reclosable connection 14, e.g. a velcro connection. 

10 

The front and back piece are detachably and reclosably connected with each 
other in the sleeve and shoulder parts in such a way that the front piece can 
be folded out of the way of the back piece within these parts in the maimer 
which is shown in the left part of Figure 1. In this way the patient's arms can 
15 be bared for the application of monitoring equipment, such as blood pressure 
cuffs and needles. In this case also the detachable and reclosable connections 
can be made up of a male element 15 and female element 16 in a velcro 
connection. 

20 The coat according to Figures 1 and 3 is intended to be put on a patient 
already in the ward where the latter is being prepared for operation. One of 
the air inlets 8,9 is then opened and connected to a source of warm air, e.g. a 
unit of the type used for warm-air blankets, such as Bairhugger Model 
500/OR from Augustine Medical Inc., Eden Prairie, Minnesota, USA, 

25 Warmtouch Model 5200 from Nellcor, Pleasanton, California, USA or 
Thermacare 3000 from Gaymar, Orchard Park, New York, USA. Because 
the inner layer of the front piece is air-permeable, warm air can flow through 
the inner layer and warm up the patient's skin. The warming of the patient's 
skin before an operation should go on for at least an hour, as it has been 

30 found that warming for an hour considerably reduces the drop in body 
temperature during subsequent anaesthesia, see Camus et al. "Pre-Induction 
Skin-Surface Warming Minimizes Intraoperative Core Hypothermia", 
Journal of Clinical Anesthesia 7:384-388, 1995. 

35 The patient is then taken to the operating theatre with the coat on. If there is 
no warm-air unit in the operating theatre, this is taken as well. When the 
patient has been laid on the operating table one of the patient's arms is 
exposed by opening the connection 15,16 and folding up the opened part of 
the front piece, and any monitoring equipment is connected to the arm and 
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chest, after which the part of the front piece that has been folded up is folded 
back and selected parts of the connection 15,16 are reclosed. The area for 
operation is also exposed by undoing the connection 6,7 along the slit 5, 
folding the unfastened parts of the front piece out of the way in a suitable 
5 manner and attaching the parts that have been folded out of the way to the 
skin by means of fixing tape. The patient is then draped by means of a 
suitable draping system. The warm-air unit which is present in or brought to 
the operating theatre is connected up either immediately on the patient's 
arrival in the operating theatre or at the latest when draping is finished. 
10 During the subsequent surgical operation the patient's skin is thus warmed 
up in the area outside the area for operation, which considerably reduces the 
risk of hypothermia occurring. 

After the surgical operation has been performed, the parts of the front piece 
15 that have been folded out of the way are detached and fastened to each other 
by means of the connection 6,7, after which the patient, with the coat on, is 
taken to the observation ward. During the stabilization phase after 
anaesthesia a warm-air unit is connected to the coat and warm air is supplied 
to the patient's skin. 

20 

Because the patient garment described above is worn by the patient both 
before and during and after a surgical intervention, the risk of post-operative 
infections due to hypothermia can be considerably reduced in a cost- 
effective manner, while at the same time ensuring that there is no slight to 
25 the patient's dignity during movements between wards and the operating 
theatre because of inadequate covering. 

For the coat described above to function properly, the inner layer 4 of the 
front piece 1 must not have too high air permeability but warm air must first 

30 fill the space between the connection points in the area where the outer and 
inner layers are connected with each other with a sparse binding pattern 
before the warm air can escape from the inner layer and flow towards the 
skin of a patient. The material in the inner layer can be made up of 
perforated plastic films, with it being easy to adjust the perforation pattern of 

35 the plastic film in such a way that a suitable air permeability is obtained. It is 
also conceivable to use dense non-woven material of natural or synthetic 
fibres and even dense textile material. If a plastic film is used for the inner 
layer, this can advantageously be laminated to a non-woven material with 
higher air permeability than the perforated plastic film in order to increase 
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the patient's comfort, especially when the patient garment is used without an 
influx of warm air. 

The outer layer 3 of the front piece 1 can suitably be made up of a plastic 
5 film of polypropylene, polyethylene or polyester or other dense plastic 
materials. Other materials with little or no air permeability can also be used. 
Little air permeability in this application means an air permeability which is 
considerably lower than the air permeability of the inner layer. 

10 The back piece 2 is suitably made of a soft and skin-friendly material, for 
example a spunlace non-woven, e.g. the material Sontara® from DuPont 
Nonwovens, Sontara® Technologies, Old Hickory, Tennessee, USA. 

Figure 2 shows another embodiment of a patient garment according to the 

15 invention. This garment differs from the coat shown in Figures 1 and 3 
mainly by the fact that it is designed as a pyjama with a top part 17 and a 
trouser part 18. The front piece 19 of the top part 17 has an upper part 20, in 
which an outer and an inner layer are connected with each other with a 
sparse pattern of adhesion or weld points, and a lower part 21, which is 

20 separated from the upper part by a continuous glued or welded seam. In the 
same way the front piece of the trouser part 18 has an upper area 22, in 
which an outer and an inner layer are connected with each other with a 
sparse pattern of adhesion or weld points, and a lower part 23, which is 
separated from the upper part 22 by a continuous glued or welded seam. Air 

25 inlets 24, 25 and 26,27 lead to the upper areas 20, 22 of the top part and 
trouser part, respectively. The front and the back piece of the top part 17 are 
detachably and reclosably connected with each other in the sleeve and 
shoulder parts in the same way as in the embodiment described with 
reference to Figures 1 and 3, in such a way that the front piece can be folded 

30 out of the way of the back piece within these parts in the manner which is 
shown in the left part of Figure 1. Furthermore, the lower part 21 of the front 
piece 19 is detachably and reclosably connected in the top part 17 with the 
back piece along its side edges by means of connection 28, a velcro 
connection for example. Part 21 can thus be rolled up or folded out of the 

3 5 way in order to expose the area for operation. 

The patient garment shown in Figure 2 is made of the same material as the 
patient garment shown in Figures 1 and 3. 
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Figure 4 shows yet another patient garment, which constitutes a combination 
of the garments described earlier. The front piece 29 of the patient coat 
shown in Figure 4 thus includes a slit 30. The parts of the front piece lying 
on either side of the slit are connected with each other by means of a 
5 connection 31 corresponding to the connection 6,7 described in Figures 1 
and 3. Furthermore, the side edges of the front piece from the bottom end to 
level with the end of the slit 30 are provided with a connection 32 
corresponding to connection 28 in the patient garment shown in Figure 2. In 
addition to being able to produce operation apertures in the manner which 
10 has been described for the respective embodiments in Figures 1 and 2, 
operation apertures can be produced by rolling up that part of the front piece 
29 which lies to the left or to the right, respectively, of the slit 30. 

Figure 5 shows yet another embodiment of a patient garment according to 
15 the invention. This patient garment differs from the patient coat shown in 
Figure 1 and 4 by the fact that the coat does not have any slit. Instead, an 
operation aperture is produced by opening a flap 33 of front piece material. 
This flap is attached to the edges of an operation aperture by means of a 
velcro connection or the like. As is apparent from Figure 5, air can flow 
20 along the side of the flap 33 and down to the lowest part of the coat shown 
in Figure 5. 

The embodiments described can of course be modified in a number of ways 
within the scope of the invention. The coat shown in Figure 1 can for 

25 example be provided with a part which can be rolled up in the same way as 
the two-part garment shown in Figure 2, instead of a slit. Furthermore, the 
inner layer of the front piece does not need to extend over the whole of the 
outer layer but can merely extend over the areas which are intended to emit 
warm air when connected to a warm-air unit. Those parts of the front piece 

30 which lie outside the space to which the warm-air inlets lead can consist of 
any suitable material whatsoever, e.g. of the outer layer, the inner layer, a 
laminate of the outer and inner layer or a third material. Furthermore, the 
spaces to which the warm-air inlets lead can have a different configuration 
to the one shown in the figures, e.g. they can extend over the whole area of 

35 the front piece. The detachable and reclosable connections can be made up 
of other connections than velcro connections, e.g. zip fasteners, press studs 
or adhesive connections, nor do they need to have the dimensions shown in 
the figures. It would be possible for example for the connection 6,7 in Figure 
1 to be made up of one, two or more separate connections positioned at a 
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distance from each other. Nor is there a need for two air inlets, instead it is 
sufficient for the garment to have one air inlet. Moreover, the pattern of 
weld or adhesion points can have a different appearance from the one shown 
in the figures, nor does the pattern need to consist of points but can consist 
of lines. Such lines must not be so long, however, that they do not allow 
entry of air from adjacent spaces delimited by lines between the outer and 
inner layers of the front piece. It is even possible to laminate a non-woven to 
the outside of the front piece in order to give the patient garment a more 
textile-like appearance. Furthermore, the lower part 21 of the front piece in 
the embodiment shown in Figure 2 can also be designed to emit warm air in 
the same way as the upper part 20, since the lower part can be hermetically 
separated from the lower part when the lower part is rolled up in order to 
produce an operation aperture. The scope of the invention will therefore only 
be limited by the content of the appended claims. 



